Cellular reorganisation of membrane peptidases in Wallerian degeneration of pig peripheral nerve.
Immunohistochemical techniques have been used to study a group of membrane peptidases in the distal segment of the ulnar nerve of piglets 7 and 14 days after surgical section. Five peptidases were studied, all of which have a wide distribution on the surfaces of many cell types and have roles in metabolising neuropeptides. In normal pig nerves, endopeptidase-24.11 is expressed by both myelin- and nonmyelin-forming Schwann cells. Peptidyl dipeptidase A (angiotensin converting enzyme), aminopeptidase-N and dipeptidyl peptidase IV are present in the microvessels, and aminopeptidase-N is also seen in the perineurial connective tissue. Of this group of peptidases, only aminopeptidase-W is a neuronal marker in normal nerve. Macrophages were identified by two antibodies, 74-22-15 and 40D (which recognises Ia). Short-term cultures of macrophages obtained by alveolar lavage were positively stained by both antibodies and about half of the cells also expressed aminopeptidase-N and dipeptidyl peptidase IV. Staining by 40D and 74-22-15 revealed the presence of significant numbers of macrophages in normal nerve, but none of the membrane peptidases colocalized with these cells. Seven days after section of the nerve, the distal segment showed morphological changes typical of Wallerian degeneration. Endopeptidase-24.11 was no longer visible in myelin sheaths, but remained a marker for the surface of Schwann cells (defined also by staining for glial fibrillary acidic protein). The macrophage markers revealed marked changes in the morphology of these cells, often consistent with their phagocytic activity. Two peptidases, aminopeptidase-N and aminopeptidase-W, also appeared at this time to be associated with cells exhibiting the morphology of activated macrophages. This association could be confirmed in many instances by double staining with 74-22-15 and antibodies to the peptidases. Angiotensin converting enzyme retained its single location in microvessels at 7 days after section, but at 14 days a new pattern emerged as it, too, was expressed by macrophages. Dipeptidyl peptidase IV was not shown to be a macrophage marker in the degenerating nerve. Thus Wallerian degeneration leads to remarkable changes in the cellular expression of membrane peptidase; endopeptidase-24.11 reflects the changed morphology of Schwann cells while aminopeptidase-N, aminopeptidase-W and angiotensin converting enzyme become expressed by the actively phagocytosing macrophages.